Searching PAJ 




PATENT ABSTRACTS OF JAPAN 



(11 publication number : 11-054123 
(43)Date of publication of application : 26.02.1999 



1 — — - 

(51)Int.CI. 




H01M 4/58 
C01B 31/02 
C01B 31/04 
H01M 4/02 
HOIH 4/04 
HflIM 10/40 




(21 Application number 


: 10-145657 


(71)Applicant 


: MATSUSHITA ELECTRIC IND CO 
LTD 

MITSUBISHI CHEM CORP 








(22)Date of filing : 


27.05.1998 


(72)Inventor : 


KITAGAWA MASAKI 
KOSHINA HIDE 
SUGIMOTO TOYOJI 
YAMAGUCHI SHOJI 
HAYASHI MANABU 



(30)Priority 

Priority number : 09141 920 Priority date : 30.05.1 997 Priority country : JP 



(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve reliability of a lithium secondary battery and improve 
densification of high energy by using carbonaceous powder having a plural-layer structure that 
a surface layer of a carbonaceous material is formed by baking it under a specific condition 
after a surface of its nucleus is covered with a carbon precursor by using graphite powder 
having a specific property as a nucleus, as a negative electrode active material. 
SOLUTION: Massive graphite powder has the following characteristic. Spacing of a (002) 
surface is less than 3.37 &angst;, and the size of a C axis directional crystallite is not less than 
1000 &angst;. and the ratio of peak intensity of 1360 cm to peak intensity of 1580 cm-1 of a 
spectrum is not more than 0.3, and a half value width of a 1580 cm-1 peak is not more than 24 
cm-1, and the average particle size is 10 to 30 jam, and a thickness of the thinnest part is 3 |im 
to the average particle diameter, and the specific surface area is 3.5 m2/g to 10.0 m2/g, and 
tapping density is 0.5 g/cc to 1.0 g/cc, and the X-ray diffraction peak intensity ratio of (1 10)/ 
(004) is not less than 0.015. Baking to obtain a plural-layer carbonaceous material is performed 
in a temperature range of 700 to 2800° C in an inert gas atmosphere. 



LEGAL STATUS 

[Date of request for examination] 06.07.1 999 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



/PA1 /rA R .ilt/Hfitail/main/wAAAeTaWcwDA41 10541 23P... 04/1 1/08 



# 



«fW¥H -54123 

(43)^110 ¥j£ll¥<1999)2/1260 



(51)Inta G 
H 0 1 M 4/58 
C 0 1 B 31/02 
31/04 
H 0 1 M 4/02 
4/04 



10 1 
10 1 



F I 

H0 1M 4/58 
C 0 1 B 31/02 
31/04 
H 0 1 M 4/02 
4/04 



10 1 

1 0 IB 
D 
A 



(2i)ms## 


4$K¥10- 145657 


(71) UP A 


000005821 










(22)fflKB 


¥*£10*F(1998) SB 27 B 




AEJSraTPA^n^l006#« 






(71)fflgA 


000005968 


(31)«ifctt*®#^ 


4$S¥9-U1920 






(32)«5feB 


5p9 (1997)5 ^300 






(33)«$fc*t£KB 


B# (JP) 




ittu mm 








AE^n**A*PWtl006#tfl 8TFfiS 














a2mmm 


3f 








AEJ9HS*A^n«1006#«l 8TFfli§ 














<74)ftSA 













(54) i&wo&m #*«*?*^*«» 

(57) [SIM 

[nun #f7jcm»ffi—^«?fi— ^«ta^siaTo«» 

2. lt^®*g> *^tT>y«*. (HO)/(00 
4) X!iK-*3!r^**^*JIMB«OM*l»««* 




ll-JUl 

13- zc»J-F* 

14- ftflv-FJt 

15- M»«fi 

t6—t?A/>r-;* 

19 -MDC 



-1- 



BEST AVAILABLE COPy 



7 

u-zzmz. WEft«*> tttsximttzov* 

jjU^isa >*WM$}fc& OEtcb tfT * £ ft«*m 
T* 7 0 0-2 8 0 0X:oS£fBBTH&/£U Ki^M^O 

en /Eftxaugsfffifc** (002) soip^ffl (d 

00 2) ^3. 3 7 A*it*^Ci^fp]^p B B ?^ 
#S (L c) k& 1 0 0 0A«± 

(2) 7;I/dTW^>U— 9 s — ^"^VX^^ h/Wc*5tt 
§ 1 5 8 0 c rrr 1 cOtf-^^JgtC^-r^ 1 3 6 0 cm" 1 
©e-*3fcgtkTfc3Rffi#0. 3KTWO15 80 
cm" 1 tf— ^<0¥fi»IS#2 4 cm-'iXT 

(3) 0 — 3 0fimt^O- »»l^»#G> 

(4) BETffi^-fcSJt^ffiSI*^, 5m 2 /gfilhl 
0. 0m 2 /gl^T 

(5) #ylf^«*0. 5g/cctt±l. 0g/ 
c c«T 

(6) jfiftxaLBIJffiSKJ:* (1 1 0) / (0 0 4) © 

x «*[5i9f if — ^ g»«tt^ o . o i s«± 

3 ] WMHB cD^iit JS*»*»*4© ^ y tf V ^ 
SBjgtfO. 7g/cctt±l. 2g/ccttTT**«BI 

l Xli 2 JcEKOlf 7jc«»K-*«»o 
[ISsRSi 4 ] «Ji*JfiOKiRKI»*»»0 B E T Stc 
**tt*ffi«#l. 0-5. 0m 2 /g^fc*»**l 

ami 5 1 awwjfioKiRR^wso^tta w 

1 l-4 0^mT*feD. — «f^»#©J»S©¥*Sfil# 

4 /x mw±¥*sttswT©»#* i - 4 oo^n^KE 
im^mei iE«fcft«fcctt&©iBfcE*n*-te>< 

L i XMO2 . fcJEU MttC o. N U Mn. Fe^ 

ZmtitlZ litt±Ol»fti, x = 0W±l. 

T) *g%Ki:U MEftWi. ft«*5«fctftt*K:<fc!> 

3 y%w&mcwi o ig-r c t * ma 

700—2800 r ©fflfiEBTfifcfiR U Kfft 
(1) j£ftx»s]0rftfc:<fc* (0 0 2) SOffiHPH (d 




(2) «fBfl¥ 11-54123 

2 

00 2) ^3. 3 7 A*}S"e^OCtt73(PlO^S^<0^ 
£2 (L c) kt 1 0 0 0A«± 

(2) 74/dW*>l/- *f— 7^^^ bMc&tt 
5 1 5 8 0 cm-'Oe-^fi^tS 1 3 6 0 cm" 1 
Ob?— *3fifiJt-ea&*Rffl*<0. 3ttTT^l 5 80 
cm" 1 lf-*0¥fi«tf2 4 cm-'OT 

(3) ¥*£ffi&*M 0— 3 0 )imT'^- S8^8P#<0 
fSO^fi*^* < k 3 /i mtt±¥^8ittT 

(4) BETj£lC<fc*Jt^Sffl#3. 5m 2 /g6t±l 
/0 0. 0m 2 /gi^T 

(5) 0. 5g/ccW±l. 0g/ 
ccKT 

(6) KftXSSlElSfffilCcfcS (1 1 0)/ (00 4) O 
X»®«e-*»«[J£*<0. 0 1 5W± 

[0 0 0 1] 

20 [0 0 0 2] 

iff, WS«KiJ:*Kx*;l/*-«BS{t**lftUT. ft 

[ooo3] coy^Azi^MKfitt. 

BB«**-3fco rftto-B, ftagttKo&Jiy^^Att 
£ 0 jguLfcy*-*^*^**^*?). &«y*«> 
icwa**!^ «a«*fe«»tto?sttaftjn«iiii:L 

^<d*£jh, ^w-y-^^/i/^jitytconTftasft^ffi 

[0 0 0 4] fCT\ ft«*r»tLT3«*fe*tftt«^ 



-2- 



$/3 y^wMmcm^j&'tcti^x^^mu^m^ 
KiW3tBB»«nT. -r-eK:*ffl{bisw*jffl*Tv^o c 

[0005] 4 v«ou^">A>f*>z:^«?aoiEffijS 

^{t^bTte. tt«tt«JCffla-r* L i Co 02 , Li 
Ni02 , L i MnOa . L i Mna 04 aHO'Jf? 

£o ms?g£bTte> u * i> - #iti& ^ mm^mm 

So 

[0006] •a»»^n«s*ffl^fc«'&. u^a^ 

Tx co]tS«oaiiffl[U:5fiW*. froSWH«B©*« 

g (inAh/cc) ^prawjcK<a*feo«3i-!:^« 

T*£So 

[0 0 0 7] sasm«0«5-6. ffite/N-F*-*>k 
**n*«yiWHb«*te*v^T. IMElftitSliM 
(3 7 2mAh/g) tlTtiOW 

[0 0 0 8] cntcWUT> *JMt*«v^^«JIMB*J: 

lifit1ii&«^li«^£S 4: * 0 oo£S 0 
[0 0 0 9] ^(OWcftoT % 'Jf»)A^*Via« 

So 

[oo i o] tee, «*©TO«ta*/hs < rntf, 
£¥^iaa*'h*< biiMfsfc. »*ojt«ffi** < ** 

£tc. 1 0 0 < C*iB>lS«J:3ftiKiaTT«?fi*3SS(«bfc 




(3) W ■¥ 1 1-54123 

l|?ftO{f®tt^{£T^^SIgS4:^^Ti/>fco 
[0 0 1 1] fct±<DCfc**&. *ifflii8*t8I«l 

tf, ?IW6-2 9 5 7 2 5*t£?Wc:*5V>T. BET?* 

K**jtaffia* , i — i om 2 /gT^t>> ^satf 

1 0-3 0 jimT*&9> fro. JSa 1 0 li m&LTOmJfc 
JO 0«W*fe«fctf«[a3 0 fi mW±Ol»*(D^W*0^a 

#BBR*ttTV**o «6^'*H¥7-1 3 4 98 8f 

ffriSKJ:* (0 0 2) EOERgPH (d 0 0 2) #3. 3 
6 — 3. 4 0AT\ BETffilC<fc*J±Sffi8l#0. 7 — 
5. 0m 2 /g^&S^«lia^m^ffl-rSCi:^ 
TfsStlT^So Sfc* Sf»f5-30 7 9 5 9fii»HK:- 
ftl^TJtS®»#2 0 m 2 /gWTT«©RSR%Jt£> 1 

[0 0 12] 

(mAh/g) 4o«fcimSS&e (mAh/cc) Oj&T* 

ch^^coaw^-rso 

[0 0 13] 

r^fc*»K jBW*BI«*(»tt^r* /tabic. *«Htt* 

(1) i£ftX»lH]Sr»fc:<k* (0 0 2) (d 
002) ^3. 3 7 A*S8T*3b^O C HKFIrJOJBS^*: 
£2 (L c) &'P%:<£t> 1 000Att± 

(2) 7;l/rfV>f »f— 7vy^* h;Wc*5W- 
40 5 1 5 8 0 cm^oe— *3SfiK*t-r* 1 3 6 0 cm- 1 

cm" 1 e-^WHItf2 4 cm-'KT 

(3) ¥£ltta*>M 0 — 3 0 (imT^O- S9H^ffl5#<0 

(4) BETffilC < fcSJta®M^3. 5m 2 /gfct±l 
0. 0m 2 /gOT 

(5) *y\£>iTte&#0. 5g/cc«ll. 0g/ 

c cJBCF 

(6) j£fcX»Is]Jffl£*C«fc* (1 10) X (004) O 
50 X«U3»re-*3fiSJttf(>. 0 1 50J:0»tt*/Tt«i 



-3- 




5 

Mm. ^iStt^SWtTT 700-2800 °C<Di&m 
[0 0 14] 

ii, lE«fcft«fccft&©IW£E*n*Hfe><U--**fll 
A, StfSAffitt, 3ES*i«J:Cf»«lc«feO V9-yi±4*> 

(1) JtftXttEISfaK:** (0 0 2) W<DM?SM (d 
0 0 2) #3. 3 7 A^T^OCffi^tOjgS^©^: 

(L c) 1 00 0Ai-X± 

(2) 7;V^Wt>'U-1f-7V>'X'<i' h;l/t:fett 

-5 1 5 8 0c m"' Otf— ^SiSlcWTS 1 3 6 0 cm" 1 
<D\d-t&&i£T°foZ> RffitfO. 3J-XTT*2ro 15 8 0 
c m- 1 \Z—>7 <D¥ffi«S# 2 4 c m" 1 &CF 

(3) T^ltg^l 0-30 ;imT**>O-S»(,^»0 
mWPii <.£.%> 3 fi mO±¥lSttSJMT 

(4) B ETffitC £St:t3lffi?itf 3. 5m ! /g«±l 
0. 0ra ! /g&CF 

(5) ZyyZlsirmmfiO. 5g/cctt±l. 0g/ 
c cWT 

(6) /£ftX^0«T}£tC<J:« (1 1 0)/ (004) O 
X«l|Hl#re-*3&gJttf 0. 0 1 5«±<Olftt*Stt 

9& ^StttfXffBfaTT* 7 0 0-2 8 0 OtOigS 
[0 0 1 5] ±B (1) - (6) QWtt**r*-«WKM 

#o. 5«±oia?*»*cfcft^*ao &rcc(om<D 
fcftxmmiFtmicjiZ (no)/(oo4) oxrnm 
mv~>&&tt&o. o i 5 j-x±^-f s 
p.tc¥^P3^a (tt?rame£P3«>JHBft«&?fcu 

ttf f 3#3LTl^.5J5£/h£vMi£K&-5) ttO. 94 0 




(4) «fB8¥ 11-54123 

e-nstf, ±fe (i) - (6) <o*tt**-r*»tt^"p 

[0 0 16] ±IBJl«»*0¥^ttfK^ 1 0-3 0 /im 
^JffjgtCffl^&nS^ 1 2 — 2 6 /imtf^DSfSL 
<. 1 5 — 2 3 /imtffi&$?£lA\> CO^ &g 1 0 
ji m*»©»*©*fP** 2 0 %J^T. ** L < tt 1 0 
10 %&TF. Xtt&&2 5 /im*S*St»5l;0$W^«r2 0 
%tTF> $?£L<tt 1 0%i;-r*i:St;:$F$LV\, Mk: 
5BS1 0 fim5fcSM3<fctflK&2 Stim^SfiiSOt 
*^*^n^n 2 0 %WT% » * L < tt 1 0 %WT*5«fc 

xs 2 o %wt, » * u < tt^n^n i o %u~ft-r a i: 

St»tU\ B E Ti£l;:<fc31±gffiJStt3. 5-1 
0. 0m ! /g<omW(Di><D%:m^Z>££tr i ?'Z2>t>\ 
4. 0 — 8. 0m 2 /gWIL<> 4. 0 — 7. 0m 

[00 17] iJMA^tV*V^-*l/-^3y? 

20 nr£j«-rsJiHffc;fctt©ce l i ^sftcUcSii 

g Sfc t> ©SSOSSMitt 3 7 2 m A h T*fc3tf, C © 
i^KLTSSLftJIMBfifli, 3faftmL— h*0. 2 
mA/cm 2 tL/i, U A&«*tS*ffl^fci|Mtfl& 
lC<fcSS»ga«!J5££fTV\ Mitf3 3 0mAh/g 
W±, <fc(3#£L<tt3 50mAh/gJiU:£±feillt 

[0 0 18] *jgi»T*9^*cfc©**sa^?«« 
®^M9-r-5/i46<om^tuig»tLTtt^-r. iSfBT'S 

Bffif 5 ^ 7 -9- ^-;l^»fifiiiftf 

ostt^astt. »d?^«Htt*sa«ia-r s c t t*f# e 

T -> a ^ > K M -y Emm. tf -y fS*ffli^ c i: 

Chm 3, 5- ->7f;U7xy-;l/7*;l'A7^f 
r^h^-feV^ifO^^K^K^ 7i 

-**2.7*ft -Y5 FimMHbtlV» 

50 fe{fe.ns 0 cti^tDW^^stcfscT, 



-4- 




[0 0 19] #ffi58l?8K*5V»Tti, Ji^^ a^ssssta 

t mm tumwzm u fc & o^ap^ u * ras^ti 
r, eom^k» ifa^s elicit), s^wci 

K»(DfiJ-&« 5 0ii%WT0. 

1 5 fi«%WT 1 fifi%W±. ft^ft* L < li 1 0 Mfi 

%ixr 2 m%j.x± t &5 * 5 tcpg-r 

[0 0 2 0] -7?, 3MB«iWO^^*«»K*K«l*» 
[002 1]lllg 

[002 2] i2lS 

£ b it f * IS. 

[0 0 2 3] 

3;y;tfX^©^Stt#Xf?BMT-T?7 0 01CJCU:2 8 0 
[0 0 2 4] 

[0 0 2 5] Ctl^OII*I2Igau^4IlB® 
^K±oT«**We*?> s »4:Lfi«:ai3IH©*ti 

[0 0 2 6] ^3XSOiD^«ia^!#tbT«, 

saaMias^ff ^fiST & « o * co?a*Tffi « braise 

0°CJ-X±, »iU<ti9 0 0t).XlT'Mc -73s ±M 

©±Hffl*i:b"Ctt, 3^2 8 0 01CJ-)(T, SfSLXli 

2 0 0 0 TfiTF, BIC»* L < « 1 5 0 0 "CWTtfff* 

[0 0 2 7] c©J:5Kl/TKII6fW*lO*»*^*** 
E)PT0{c*3V-'T?#e>nad 0 0 2, L c©fiiK*JV"t\ 




(5) KfHW 11-54123 

fcLb, d 0 0 2ffifciu ^£0^«0fflW±T% L c Bid?- 

RttfcbTtt, o. oi«±i. o« 

$f£L<«0. 0 5«±0. 8iXT. <tt)»SU< 
tiO. 1J^±0. 2£Cit?3:L<tiO. 2W± 

o. 4&rr<owwc% ^«fiiw±T*fe§ctA^ 

tfe>ft£o &tz. 1 l~4 0(imOWjf 

5aKfflV>c>nS*V 1 3 — 3 0 (im*U0!ff$L<> 1 

6- 2 5(101^1^1^ C©B#, S110(im* 
;o i^tDi^TRo^*^* 2 o %tCF. iff * b < « l 0 %u 

T. X«*4S2 5 ^m^M*^*©^!^^ 0%1-X 

SSI 0,im*«J:U*tl2 5 |im*SxSR*Ot 

ww^n^n 2 o %wt» »* t < a 1 o %wT*«t 

CBETffiK«fcSit^®»*n. 0-5. 0m 2 /g, 
«fc0<ff*L<Bl. 5—4. 0m 2 /g> IE»*b< 
20 ti2. 0—3. 5m 2 /g©t>©##jgU:ffi^e>n3o 
«B«3i©KigK8i**m©* -y >4ra«tt«IR*fll 
KJ:»)ffifflLyt«ESSl«MJS*t)tE»=lfiI±-r*««, 0. 

7- 1. 2 g/c c<0ilt*JIW4Ck* , a*l'<' > » 

zcticzs nM±<o?g®mm <omm (&rfm&&m t 

30 <i. 6WTf:-rsci:»c«fcD, *0»SU<»± l- 3 
W± l . 5 h-TSci:lcJ;D Sifc<D*&&&i8i$ W 

^ffi^ o (omm^mMcm # a-r c fc *^t-# s «fc r> ic 

(iL i xMO! (M (i 1 «J^±©^^S, x = 0 — 
1. 2) AW3lT'fe0> L i x C o O2. L i x 

NiOi , LixMn? 0« feJctf, ^n?>©C o, N 

[0 0 2 8] *fgHJ{i^tcmfS?g*l5BS-r5fe©T'(i^ 
±IB4 vajE«fc*»WOft«*ffl«'^«»Kffl 

50 r^-ix ba^oa*5*-#*—n* 



(6) 

P 

&J¥T-8#*-#*- h 5-50 1 

5-4 0%, K^l 0-9 0%. 1#IC2 

0~8 0%OEIA , !fSU\ 

[0 0 2 9] lEStC 3 VW&EVimtMSMtiKO 

5o 

[0030] cn tt 'J ^Atgtfffiffi 

^ns. -jfttttjoenTv^su^-^AiactiL i c i 

04 , L i BF« , L i P Fe , L i A 1 C 1 4 N Li 
SbFe. LiSCN, LiCK LiCFa SOa > 
LiCFj C02 , Li (CF3 S 02 ) 2 , L i As 
F« , L i N (C Fj SO? ) 2 &iftf$>£o 

[0031] ±^im<o^.mm^.±^m^m<ommc 
[0032] ixsmmmm^m^^^r^mmm 20 
(ommzi&i£2&&^g&ffiL¥ J t > ±& (1) — (6) <o 

So 

[0 0 3 3] 

[0 0 3 4] (iSlJESO 

( 1 ) #SigiP¥iSi&S 
WBStt^JK* 'J^^x^-l^ (2 0) V-rt/kT*;^ 
y^^i/— h©2 v o i %7krSffi ; &**ii c cfflv\ cn 

ft TLA- 7 0 0J ICX, (*S?7> 

[0 03 5] (2) *'y£>^ffi-Jg 

(#) Hz^VlfcJittg^tt&giS 1 ]^ ^ 7 /r^ 
— KYT-3000J W\ -tvy^SMSgS 
tcti, 1P^#3 0 0 ftmOtf^fflU 20cc©*-; 

XFo-^ll 0mm©^-y tf^y^ 1 OOOHHt 



WWW 1 1-54123 

10 

[0036] (3) EETitmmmwi^. 
xmmmtmAM s - 8 o o o zmi<\ ^m&.&t lx 

3 5 O-ClciD^U 1 5»IBaiR^*MUft*s a* 
2T*«»te:J:Sffi**E0. 3 Kfct** B E T 1 

nxmrnLfc* 

[0 0 3 7] (4) xumta 

UmctiLXmi 5%«DX)6Sffi^S»6fi^U3>t»5R* 

K«-5«, (0 0 2) EOdBIBH (d 0 0 2) **tfC 
W73(nJO*SS-?©^:#« (Lc) ^rSiJ^Lfcc 
[0 0 3 8] (5) vV^SiJS 

H^JtttSiNR- 1 8 0 0%fflV\ &§5 1 4. 5n 

tlftmcio^X. 1 5 8 0 cm-'<Dttjfi<DVf— *P AO 
^fil A, 1 3 6 0 cnr'OlBBcOtf— ^P B<D3£g I 
Bfci&JJEU J €-O!i«<0J±R= I B/I A^PJSUfc 0 

1 5 8 0c m" 1 ©MifiOkf-i' P AOf 
3S (cm-') ^*<4hL,T*46fc:o §m©SB38K:a&fco 

[0039] (6) sas«*o-*»^»»o*«o¥ 

c^g|5^<DS*^lSlOffl«: 1 0 0<@J-;Lt$iJ/£U ^©¥£3 

[0040] (7) a i o) / (004) ©xmr- 
(i i o) / (004) ox«if-*3fiarJt«*s!«ffl 

V\ KJR»**ftffiU mffltil ■ 7 g/c ctO^l^-y 
F^KML, l£ftX^lHl^f«iJStc<feOt#e»nS (1 1 
0) / (0 0 4) ©l£-*aflUt*«aU f©¥^ffi 

^«>fc 0 (oo 4) mt (i i o) ffi(D\E\mm&&$& 
m^<Dm^mmm^mmxsict<omm.mx(o^m 

T»M-««t : F« , *<**i: (i i o) / (oo 4) e- 

[0 0 4 1] (8) T^R^StOffl^ 
mSEfflS^?±Sa7n-Se^«»#r^B TF P I A- 

1 000.1 *fitfflU 7KlC»iitbfclim?%CCD* 
pt7T-l/3 0^C*i:li:ffi^L, ^<OSr^«rUT;l/f 



-6- 




// 

H^ncte. tfu^v-^f-uv (20) v;be^y^y 
[0042] (S^^JD ^niU^A^tvr 

a, ^fs^f^* t * y jwmmho t zmmttr* i 




(7) WBW 11-54123 

72 

0tOfei:tlfifS0. 3mA/ cm 2 £>5£SSitT*3t 
f*^>*-*U-Hft«, -fe^SJEtf 1. 0 V 

m/TEML i C0O2 3fiO*ffl««SO?ETO±«E4. 

2 0Vfc<fctftttt»lt«EE2. 7 5 Vfc&tfffl^-fSo 
[0 0 4 3] «ffifc:<J:?)l»»LT»6ti*»>t*A3fi«l 

ft*lft±*-*fcA3fi&tf^«ll»l»* (KSN o . 1~ 

1 5) iszuzrtzt (ottmm tLx, W7-i 

3 4 9 8 8^'£mcffl7*t£tir^Z*Vti-&>^*t? 

20 X (M C M B> ISPNo. 1 6) *J:tf5M*:y*-:a- 
(MUNo. 1 7) *AWBttKK*»*4: 

mt^m 1 tc$£*6T*vr 0 

[0 0 4 4] 

ran 



-7- 



(8) WHAT 1 1-54123 



& 








CO 


CO 


Pi 


o 














rs 


CM 


CM 




CM 






v-> 
r"» 


rO 
o 


ON 

>n 
ro 


CO 

sr> - 
rO 


ro 
v-t 
ro 


sO 




NO 


OO 




r» 
c-» 


s 


00 
V~l 
r*N 


lO 
VO 
<->■» 


» 

CN 


JO 

ON 

rx 


00 

3 






oo 
o 


O 


O 
O 

o 


O 

o 


cm 

o 
o 


O 
O 

o 


oo 

8 

o 


ON 

8 

d 


d 


oo 
r-j 
O 
O 


Os 

S 

o 


CM 

s 

O 


s 

d 


OO 

s 

o 


o\ 

rO 
Q 

d 


O 

d 


o 
d 




& a: 


oo 

CM 

on 
o 


o\ 
o 


On 
On 
© 


CO 
ON 

o 


r- 

s? 

o 


r- 
m 

O 


ON 

o 


g 

d 


OS 

d 


r- 
O 


m 

d 


CM 

O 


o 
d 


I 

d 


o 

3n 

d 


I 

d 


s 

d 






CM 


o 




X* 




o 


vO 


\o 


oc 

d 


d 


sO 
SO 


sO 

d 


•rj 
so 

d 


Os 


o 


o 


VO 

o 
d 






CO 
O 


o 


O 


o 


o 


o 


o 


d 


d 


d 










n 


«? 


rM 


"tf. 

rxi 


oq 


Q 




<N 


UTN. 


sO 


cn 




so 


vo 


wo 


OO 








°i 


ro 
On 


cm 
r- 


o> 

NO 


r- 

00 


r-_ 
od 


OO 


OO 


ON 




so 
so* 




oo 
tri 


T 

vd 


OS 
CM 


CO 


m 

IO 




» 


o 


OO 

oo 


r» 


tn 
pj 


ON 


o 


OS 


oo 


Q 
ON 


sd 


un 




OO 


r-' 


rO 
VO 


pi 




r«J 


cm 


cm 
cm 

CM 


cm 
cm 

CM 




C. 
T 


o 
o 

OJ 




VD 


vq 
rs 


rs 


o» 

d 


o 

CSJ 
CM 


oo 
cs 


cm" 

CM 


■»r 

VO 
CM 


Q 
to 

CM 






\o 
o 


sO 
O 


d 


O 


oo 
o 


O 


ON 

o 


— 

d 


SO 

d 


00 

d 


r- 
d 


o 

rN 

d 


CM 

d 


OO 

d 


CM 

d 


ON 

d 


rM 
ro 
d 






• 1 

I 

g 

o 


■H 


■H 


■H 
8 

o 


-n 

g 

o 


-H 
8 

o 


-H 


-H 


•H 
§ 


§ 


-H 
§ 


2 


-H 


§ 


| 


s 


8 

r- 




cm ^ 

s *< 


NO 

ro 


vO 
ro 


SO 
co 


sO 
co 
CO 


in 


VO 
C-J 

CO 


ro 
rn 


v*> 
r-> 
ro 


SO 

cn 


sO 

m 


sC 
m 

cn 


so 

CO 

CO 


sO 
cn 


sO 
m 

CO 


SO 
ro 
co 


CO 
CO 


r- 
co 

ro 






v*> 
to 


a 

on 


5 

CO 


«o 
r— 
to 
^ 


O 
CL 


o 

a. 

in 


O 

1 


m 

O 
Z 

CO 


1 

to 


cn 

1 

u 
< 


CO 
Z 

R 

to 
< 


OQ 

Z 
o 

r-i 
CO 


<=? 




CsJ 

i 


00 

u 


CQ 

z 

□ 


IK 


■s. 

A 

V 

m 


iK 


V 


■4 
lh 


EE 
m 




■ 

1 

! 

^N" 

K 

ri 


i 

-> 
1 

"V 
K 

H 


l 
1 

,> 
1 

K 
H 


1^ 
m 


tn 


EU 
-rr 
m 


§5 

■E- 


BH 
fi- 


<s 

R 
HI 
•G- 




cn 


52: 
& 


Si- 
-< 


S£ 

S3 
-< 




IS 
^ 


m 
m 
< 


$E 
B{:- 




<c 
<** 

Bg 

H< 


Oc 

H< 


m 
B£ 

fK 


On 


EE 
-< 


SE 

& 
rK 


re 
<*& 

Be 


& 




* 
-< 






cm 








vO 


r- 


oo 


OS 


o 






m 




to 


so 





[0 0 4 5] glOiS^6Lc*M 00 0A*SIT-fe 
5J:tS!elS^O^II& v ^ (Mo. 1 6) *5«fctf=i 
-^X^ (SE^No. 1 7) ^pJjM^atii:k®W 

3 0 0mA h/g*?Si:'J^*->-Dfc 0 cn5>lc 

o. 1~1 5<0Rl^a«-r^T'>^< fct>3 5 0mA 
h/gT% Jt$BOStttf (3 72mAh/g) K3fiftt 
Lfcflft'&ofco cn&OS*^ K*4No. 10—1 
5 (Z>mffl&3i<D*BS®®m& 20~26mAh/gT% 

»o«ww»* (K»no. i~9) <o^•n*o/^^v^c 



[0 0 4 6] ^KOWaftftfcUTltftxauilSrK:* 
£ (0 0 2) B<DEWPS (d 0 0 2) *^3. 3 7A*ii 

tiooo Atx±r**siS B B s {bs*3«tt;^eaA^v^^ 
[0047] mmnmm z ) s^h^j i t% rt^^ 

50 o. 1-1 7) ^rfflW^T, RfSiJg-fe;l/*^Hb, {gjgtc 




CE 

[0048] K2iimm»wsfmaL(onmm^om 

BHT«*o H2K:fe^ £lttO?fittIEffii 0£g 
Si 1 kSKiatttfUxf UVlfrBftit^U-* 1 

TfeSL iCoOz k»«*tO*-#V^-y*fctt» 
SJiDsRyra^yftx^lxV (PTFE) h^rSfiltTM 
00:3:1 OOflftfli^Lft^-^ 

T F Eti-r-fX^-^aViSiKOfeO^^^fco IE® 1 
0©7;l/£ — ^Afgfctt. iES'J-Htil 3tfX*7h 

isssntt^o fill iimummwmcTtvj\'% 

KBfl/ftfeOT»** 0 til 1 ©*fB*c«ft«y — Fit 
KcftffiifilMEl 5^ftt, r:7^r;bgi5Wt;l/ 

tC±SStt»«l 7tMLTfr6*^-Xl 6<DP^P 




(9) ««JB¥ 11-54123 

CD 

[0 0 4 9] ft-b;l/Ott«S«ttfta*«"eJKW*ti* 

CD [0 0 5 0] 1 7aWOftffifflK3R»**fflV>fc-fe;l/A 
— 5 -fejWCO^T* 2 0 tft^TO'b;^ 1 0 0 
mA (1/5C) «««-C»*>bOilHF«E3V4. 2V 
lCfc*3;T3t«LfcfiL 1 00mA (1/5C) ^S«l 
T*2. 7 5V$T*ft«LT, 1 / 5 C 
/Co B«JC«iLft«5 0 0mA (1C)S« 

JTC2. 7 5VJSTJWLT, 1 CSlgi^^/to 
#^T% 2 0 , CT3t«Lft*. -2 0 < CT*2 4^»B 
L> Pi:- 2 Ottl Cttt8it*»ft. 4Mr^*2 
0 U *;l/Oitttf2 0 , Cfc:aLTft*6HIi:« 

/Co 

[0 0 5 1] «KKiS»5|cOWtt«K:S*]tUT. «u*EL 

[0 0 5 2] 
C«2] 



(10) «fMJ¥1 1-54123 

□□ 









m 


S 




s 


S 


en 


$ 






10 
0 


0 


IO 
O 


!0 
O 


0 


3 


JO 

0 




§8 


o 


cm 
on 


0 


«r» 


r- 


cn 




CM 


r— 
0 


cm 


*o 


0 




O 




r- 


CN 

r* 




o » 


O 
to 


cn 
cm 

Wl 


cm 
u-> 


00 
O 
trv 


m 
00 


00 

v-i 


CM 
CM 
V~) 




0 

CM 

w-» 


m 


0 
»o 
v> 








QO 

•«r 
«n 


-*r 


00 
>o 








cm 


O 

m 


Ox 


e'- 
en 




00 

m 




vo 
en 




SO 


r- 


ro 




s 


QO 


S3 




< 


m 


U 


O 


UJ 


UL. 


O 




- 




fad 


-1 




Z 


0 


«X 


0 




to 


*n 
cm 

CO 

fad 


on 
fad 


m 
00 
fad 


O 

£ 

CO 


O 

CN 

d. 

CO 


O 
O 
co 


5 
so 


O 

CM 
O 

Z 
to 


00 
0 

CM 
tX 
O 
< 


CO 

z 
0 

rvi 

ci 
«o 

< 


m 

z 

S 

cu 

CO 


<? 

I 


X 


CM 


1 


CO 

1 

0 


IK 


"s 

-4 

V 


A 

IK 


^ 

-4 
V 

IK 


J> 

■R 

-4 
V 

IK 


m 


& 

CD 


] 

.N 
1 

V 
K 
H 


1 
1 

V 
H 


1 
1 

K 
H 


m 

m 


m 


m 


a 


25 
Eg 

S! 
-E- 




4< 


<g 

ag 

m 


52: 
35 


-< 


4H 

-< 


<a 
<** 

< 


4§ 
881 
«9 
-< 


« 

<l5! 
■< 


& 
-< 


& 
& 


32 
BE- 


& 
JK 






4£ 
8$ 

-< 




HI 

as 


K< 


$s 
fil 

SSI 

< 


-< 






cm 


cO 




«n 


0 




00 




0 




CM 


m 




trj 


0 





[0 0 5 3] *2*6. ai"e»LfcRliS!*«3B</h*3tP □□ 
ofcSS3BNo. 1 6*5^^1 7 CO 2 0°CT*CD1/5C^ 
cfctf 1 C»«S«»«t^. K5^No. 1-1 5<Dm^ 

o. 1-1 sortt\ fiis«cfe»sie*a«s« (-2 

or, 1 C) *M 0 0mAtt±*^bfcOJi. «»N 
o. K 2 > 3. 6> 7. 8> 9, 10. IK 1 2, 
13. 14. *5«fctf 1 5©JMB«*K:J:*-fe*A, B. 
C, F, G. H. K J. K, L, M, N. jS&XfOV 

ofcOti. KfiNo. 4. 10. IK 12. 13. 1 EE 



4. 1 5. 1 6. ^ocfcr/ 1 7 0DBHB*fc:J:*-fe>^D, 
J. K. L. M. N. O. P. :fcJ;tfQT*&ofCo Ctl 

«S3^No. 10. IK 12. 13. 144oJ:t>M5 
(OM^I»*tc^^-b;l/J. K. L. M. NWtfO-e* 

[0054] (iissmtf i£®#J) S^^^CT 2 -e 1 / 
5 c^m^a. icM§i^ -2oraicfti§ 

10. IK 12. 13. 1 4 5 



-10- 




mm Ltc&. mmmmm 2 KEaLfcaasoifefl^ 2 0 

tT*© 1 / 5 CWmMWZ-&tbrz tC5. ^rSTT'ttH 
-r*iaol/5C»«S«tcJt^ 7 0~8 0%©I1 

[0 0 5 5] *"<1T% »^*^J2T-m?tfi1f^« l J^L 
fcftSfflRiRfft* (KfiNo. 1~1 7) zzti^en®. 




(11) IfBfRM 1-54 123 

□□ 

«JB«ift<Dft*«*»* («BNo. 18-3 4) *f&« 
[0 0 5 6] 1 7 OJlOftifflKiR^ffi^ft^ 

satsttttti 2 1 nwt^n^ft-tA' r ~ a h & 5 -tr/Kt 
[0057] «Kg8na»*o«BttaK»LTmaLfcm 

[0 0 5 8] 
K3] 



-11- 



(12) 



1 1-54123 



CD 





od g S g & «* 


• 


« 


1 


c^ 
oo 


• 


• 


* 






oq 
cn 


°° 

r% 
o> 


oo 
rn 

ON 


SO 

s; 


oe 

S: 


"NT 

«n 

ON 


928 . 








■ 


■ 


** 


wn 
-e- 


• 


■ 




1 


* 


m 
vn 


m 
m 


CM 

vn 


o 
in 


CM 

«n 


r- 

c-> 
«n 


o 




m 


»J & 5S & 


T 


9 




!Q 
o 




in 

04 


»n 

CM 


^n 




in 
o 


»n 
o 


»n 
o 


in 


in 
o 


in 
o 


«n 
o 


*n 
o 






OO 






r- 

m 
«-> 


On 
rs 


<T 

m 


»n 
r- 
■^r 


m 
m 
•^r 


ON 

o 


m 
rs 


r- 

■^r 


<n 
^^ 


m 


00 

»n 


<N 

N© 








1 


cn 
m 


o 

m 
w> 


CN 

o, 
sn 


O 
CN 
V-i 


g 


m 

c*-» 
<n 


O 
m 
m 


r** 
m 
»n 


00 
CN 
v-> 


rM 
m 
w-i 


On 
«n 
»n 


ON 

•n 


o 

so 


CM 

»n 
m 


»n 
vn 


•n 


PO 




s££ 1 


O 

cm 
«n 


cm 


O 
m 


m 
m 
in 


sn 


On 
*n 


*n 


m 


<N 

m 


sO 
SO 
sn 


On 
SO 

NO 


r*» 

NO 

»n 


g 
«n 


NO 

m 


NO 

>n 


<n 

oo 
■o- 


DO 










C- 




> 






>- 


p0 


< 
< 


< 


O 
< 


O 
< 


< 




O 
< 


X 
< 






o 


t— 

•n 

o 


vO 

o 




CH 

vq 


2 


60 


s 


r-i 
oo 


oo 


OO 

O 


o 
o 


wn 


? 
o 


CM 
On 

o 


NO 
CM 


m 
p 




*£ SI 


o> 


cm 


NO 

cn 


en" 


ro 

co 


oi 


CO 


ro 




OO* 


cs 
o 


OS 


NO 

r- 


o 


n 

00 


NO' 


00 


TIN 


e _ 

9 & 


o 


















NO 


oo 


oo 














m ^ 
S ^ 
I - 


Q 

CM 


rv» 




<S 
co 
cm 


«? 

oo 


O. 

CM 
CM 


vq 

DO 




rsi 
in 

<N 


(N 
O 
CM 


CN 


•O 


oo 


Q 
CN 


CM 
CN 


NO 


cm 
r- 




ng 
IS 


«n 

co 


%n 

<N 
oo 
US 




m 

CO 


o 
a. 

CO 


O 

CL 
CO 


o 

O 

2: 

co 


«n 
O 

CO 


s 

g 

CO 


P0 

g 

IN 

Ou 

< 


oa 

J? 

CO 

< 


CQ 

o 

<N 

Cu 

CO 


9 

X 


i 


CM 

X 


i 

o 
2 


z 

[J 


IS 


V 
•t 

'h 


A 

*N 
ft 
< 

it 

"h 


-5 
■4 

■ L 


■5 

IN 


m 

cn 




I 
1 

K 

H 


1 

1 

T 
K 
H 


1 
1 

K 
H 


m 


in 




» 
a. 


f 


BJ: 
* 

5- 


K 
+< 


m 


52: 


55 
B£ 
83 
-< 


Eg 
«3 
-< 


S3 

-< 


< 


& 
< 


< 


H< 


H< 


K 


& 


HT: 


< 


S 

fg 
H< 


<? 

k 

X 


Ef: 

K 


« 
-< 


§ 

* 
< 






CM 












oo 


ON 


o 




<N 






m 


NO 




£ d 


oo 


2% 


o 
cs 


C4 




rM 




m 


vO 


r- 
rM 


?S 


C7N 
CM 


O 
m 




rJ 

CO 


rn 

cn 





[0 0 5 9] ^3 7b>5>. «Wf«JfiOK*KI9**C-r*C □□ 
tKJ:5 1/5CMSl, lOttfgi, -20tl 

5. 6. 7> 8fe*tf9*«U:LfcttJi«JfiOK*K» 
5KKS (No. 1 8. 1 9, 2 0. 2 2. 2 3. 2 4. 
2 5. 2 6) iCcfc^-fc^UR. S. T. V. W. X. Y. 

6tl*^ofcO*4. H82K 2 7. 2 8. 2 9. 3 
0. 3 1. 3 2. 3 3*5J:tf3 4 0ttJH«itO«*«» 



T^tC^^-fe^U. AA. AB. AC. AD. AE. A 

icoi/5 Cffil^Itt i^SSiMMo i / 5 csxm^ 

«tc^bT8 2-9 6%<om£%;0s tg.mm&<ommn 

Lfco Ctl6<0ftft^ M5^2 7. 2 8. 2 9. 3 0. 
3 1 *5<fctf 3 2tDSgS!iiOJ^|gSI»*^ < kS-lr;l/A 
A. AB. AC. AD. AE:fc<£tfAFte. ffigj&ffik 
£0 1/5 CKf§i(ctt^Tt<4<clt5 3 0mAh 
W±T*. SiaJ»BS«fOl/5Ca«S«k:»LT9 3% 



-12- 




m 

\ct>rz^rmtix^rc(DitunNo. 27. 28. 2 

£-tr;l/AA. AB, AC, AD. A E IS&Zf A F T'&o 

[0060] tats. ±mc*5^xmmmm<DmmMm* 
*m%tz&\zm.m%M* 1 3 0 ott^ii/t^ 7 0 

O c C-2 8 0 0 , €OrgigiBST% m«<Dl»5fc«tetf»& 

9 : 1-5 0 : 5 0©KH"t*ra*©»tt#» 6 tu 
[0 0 6 1] Sfc. ±fElC*3^Tfci:. *f£Wtco^T^ 

[0 0 6 2] 

*^nffl-r^ci:tcj;C)> tm&tommm (3 7 2mA m 

h/g) ^<^t9 5%^3 5 4-3 6 0mAh/ 
g (9 5- 2 — 9 6. 8%) "efeO. ^W&&&&2 0 

-2 6mAh/gk/h*<, x*7i/^-ffiftorpj±fc:* 




«FlW¥ 11-54123 

CE 

[Bin *»wosb**tftw , r^<Rrjtt8««*^pr 

ifig«*a'J^S^cai)03>r>}B-b;l/OBfffiBlo 
[0 2] *»MOIiafi«8Rtcj:*»«tt«ffiiM««OR 

[flF^<Di«B£] 

1 :-fe;l/<5r-* 

2 : *fc 

3 : ifVv F 

4 : ftJBy^-MM 
5 : K^m® 

6 : -b/^ly— # 

7 : iSttv V 



1 0 


JEM 


1 1 




1 2 




1 3 




1 4 




1 5 




1 6 




1 7 


: ±VtH»IE 


1 8 


: afX-jry h 


1 9 





5— 





-13- 



(14) 



«FBH¥ 11-54123 



[02] 




12- iv\V-y 

13— jEtt^h'K 
14 ... ft «'J-KK 

16- -- t?/U>r-^ 

17- Jt««M«t 
IB -tf*** 
I9"«D* 



(51) Int. CI. 6 

H 0 1 M 10/40 



F I 

HO 1 M 



10/40 



*iBfifPwm**nxioo6»is «t*» 



(72>fSH* OlP flffll 

SK«»«ftWWMW**8TB 3* 1 9 



BEST AVAILABLE COPY 



-14- 



